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On (Rec. July 11, 1927. Comm. by T. TERADA, M.I.A., July 12, 1927.) The inverse Wiedemann effect, or the longitudinal magnetisation due to twisting a ferromagnetic rodwhich is circularly magnetised by longitudinal electric current, has been investigated with cylindrical rods of low carbon mild steel of the length 50 to 90 cm., and the diameter 1 to 2.5 cm.
The rod waslaid on brass bearings and twisted by brass arms, electric current of 10 to 60 amperes being sent through it from brass cylinders of the same diameter soldered on both ends. The magnetisation was measured by a m _ agnetometer or by a coil wound on it and a ballistic galvanometer.
In our case, as the rods are thick and short, the correction for the demagnetising action of the free poles must be made. The distribution of the intensity of longitudinal magnetisation due to theinverse Wiedemann effect along the rcd was measured, and it was found that the distribution.is very nearly the same as that caused when the same rod is magnetised in a solenoid. Therefore, we may assume that the longitudinal magnetisation due to the inverse Wiedemann effect is uniform in the whole length of the rod, and besides the rod is magnetised in reverse direction by the field ofthe free poles, the difference of these two magnetisations being measurable. As is known, the change of magnetism caused by the change of stress is effected with no appreciablelag, so that we can use the inverseWiedemann effect to measure the variation of torque of a running shaft.
Experiments have been made connecting a 50 HP. six cylinder automobile engine to a Froude water dynamometer. Through a part of the shaft between the engine and the dynamometer, an electric current was passed by means of contactbrushes.
A coil was wound around the shaft such that it does not rotate with the shaft. In No. 1 the cylinders are ignited advancedly, inNo.
2 retardedly, and in No. 3 the first and the fourth (in ignition order) cylinders missed to be ignited.
As we can see from Fig. 3 , if the torque is restricted withinthe " safety load," the magnetisation is nearly proportional to the torque and the hysteresis area is quite small. Therefore we can measure the torque variation quite accurately.
If we want to measure the absolute amount of torque at any instant, we can do it by ballistic method. 
